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Ualtimork, 


nio>i  prolitable  selection  of  te^t^  made  [ws- 
siblc. 

Renal  functional  capacity  is  usually  ascer- 
tainw'  in  oi,^  of  two  ways:  (i)  Tests  of  excre- 
tory cai)acity  throuj^h  the  quantitative  deter- 
minations of  the  secretion  of  various  sub- 
stances in  the  urine, —  dyes,  methylene  blue. 
indigo-carmin,rosanilinc,and  ]ihthalein;  other 
chemicals,  potassium  iodide,  lactose,  salicy- 
lates, -odium  chloride,  urea,  su^ar  following 
phloridzin,  and  the  enzyme,  diastase.  (2) 
Tests  of  retention  through  the  determination 
of  the  concentration  of  certain  substances  in 
the  blood,  ions  —  through  electrical  con 
ductivity.  molecules  and  ions  -  -  thnnifjh 
crvo>copv,  and  urea,  total  incoagulable  nitro- 
gen and  cholesterin.  Choice  has  been  made  of 
what  has  .ippeared  to  be  the  most  important 
re[)re-enlatives  of  the-e  groups;  viz.,  of  the 
rir>t,  phlhalein,  lactose.  diaMase,  and  urea. 
of  the  second,  cryoscopy  and  blood  urea. 

nil-;  iKsrs  i;mi'i.oyei)  .wd  thkik  TKCUNiQUt: 
1 ,    The  phtlhdcin  was  u>ed  according  to  the 
u-ual  technique 

J.  Lactose  was  emitloyed  according  to 
Sdilaver's  technique:-^  2.5  gms.  of  lactose  are 
di--olved  in  25  rem.  of  freshly  distilled  water, 
placed  in  a  soccm.  Erlenmeycr  llask  stoppered 
with  cotton.  This  is  pasteurized  for  4  hours 
on  four  successive  days  between  7,S°-So°  C, 
,ind  is  injected  intravenously,  the  nu  iber  of 
hour-  necessary  for  excretion  being  deter- 
mined. Xylander's  and  Fehhng's  tests  were 
used  to  dri'iionslrate  the  presence  or  absence 
of  -ugar,  Xo  quantitative  polarimetric  de- 
terminations which  are  advised  by  Schlayer 
were  utilized,  ^ince  only  in  a  small  proportion 
of  cases  ilid  glycosuria  occur. 

V  Diastase'.  Diastase  was  introduced  into 
functional  renal  work  by  Wohlgemuth  '  for 

■  SlIiI.ivit  dti.l  rikaya^u:     Deutwhe  .\rch.  (  klin.  Med. 
lrch.Imm>alMe,l..,g,..n.a.s,.  •  W.,hl«cmulh.     /t>chr  f   Vr.,1  ,  .g. .,  v.  «=,. 

Fr,.m  ihc  rharmacoU>Kical  .ind  rhysioloBicI  Chemic.,1  L.,h"nlori«  o(  ihj  Johns  Hopkins  Vniversily  an.l  the  Cen.lo-rrinarv  f  hnir  .,f  thr  I„h,>! 

Ifnpkins  Hospitil. 


IN  our  [irevious  comnnniication--  on  the 
subject  of  renal  function  attention  has 
been  called  to  the  value  of  pluhalein  in 
affording  an  index  to  the  renal  functional 
capacity  in  the  changes  resulting  from  ob- 
struction in  the  lower  urinary  tract.  It  was 
pointed  out  that  such  patients  are  frequently 
the  subject  of  hydronephrosis,  pyelone])hrilis, 
pyonephrosis,  pressure  alrojihy,  and  re-ulting 
chan;,';es  in  funciional  acti\it\-.  and  that  the 
urine  outi)Ut,  urea,  and  total  solids  might  be 
practically  normal  and  yet  the  patient  be  on 
the  verge  of  renal  failure  which  would  surely 
be  precipitated  by  any  radical  surgical  inter- 
ference. The  phthalein  was  shown  to  be  of 
value  in  all  these  cases  and  to  allow  of  differ- 
entiation between  those  cases  with  severe 
renal  damage  and  tho>e  in  which  the  renal 
involvement  was  -light.  It  was  further 
shown  that  the  marked  im[)rovement_  of  the 
renal  condition  and  operative  risk  which  fol- 
lowed the  adoption  of  Young's  jireliminary 
treatment  (constant  caiheter  and  forcing  of 
water)  was  the  residt  to  a  large  extent  of  the 
improvement  of  the  renal  functional  capacity. 
It  was  claimed  that  the  te-l  mad.e  it  ]Kis-ible 
to  determine  the  cases  suitable  or  unsuit- 
able for  operation  and  also  to  determine  in 
any  given  case  the  most  propitious  time  for 
surgical  intervention. 

In  tliis  study  a  number  of  tests  ha\e  bet-n 
utilized  in  order  to  determine  if  any  individual 
test  or  anv  combination  of  te;ts  furnislus  in- 
formation othc.-  than  that  derived  from  the 
use  of  phlhalein.  'l"he  number  of  fiuu  tional 
tests  has  increased  to  such  an  extent  that  it 
is  essential  to  deternn'ne  which  can  be  dis- 
carded without  loss.  Only  through  familiarity 
with  the  reliability,  \alue.  limitations,  pecul- 
iarities, and  the  signiticaiice  of  the  I'niding-;  of 
each  test  in  the  various  types  of  di.sease  is  the 

<   R.miilrr.'  .mil  Orr.uhly:     I    I'hir    ,\  Y.\y    rhir.ip  ,  igio    i.   -g. 
Arch.  Intrrndl  Med..  igTj.ix 
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dctcrminin};  ihu  ri-l;iti\e  lunclicnal  capacity 
of  the  two  kidney^.     A  inodilication  of  this 
method  was  dr\iM'd  liy  us  l<i  make  the  test 
adaptable  for  deUrniinint;   total   renal   func- 
tional   capacity.     'I'lic    technique    which    we 
cniploved  was  elaborated  in  conjunction  with 
Dr.  Thomas  R.  Brown.'  who  has  demonstrat- 
ed with  it  that  the  total  daily  output  in  urine 
is  fairly  constant.     The  technifiue  employed 
was  as'follow>:    Oiie-l'ifth  of  the  twenty-lour 
hour  urine   collected    under   toluol   wa-   neu- 
trah/ed  and  diluted  In   i   1..     i5y  me.m-  of  a 
j;raduated  ::  ccm.  piprtte,  decreasing  amounts 
of   urine   were   placed   in    a   series   of   twelve 
tubes  (arranf^ed  in  a  rack)  as  follows:   i.S,  i.(), 
1.4,  I..'.  I.  o.S,  o,(>.  o..;  ccm.     Ten  ccm.  of  the 
diUUed  urine  wa-  further  diluted  to  20  ccm. 
and  of  this  decreasini;  amounts  placed  in  tlie 
reniaiiiinii  tubes  of  the  series  as  follow>:   0.4. 
0.2.  0.1.  0.05  ccm.     To  each  tube  was  added 
>ufficient    1    per  cent   N'aCl  solution  to  bring 
the  total  volume  in  each  tube  to  j  ccm.     Two 
ccm.  of  a  0.1  per  cent  fre-hly  prepared  soluble 
starch    solution    wa-    added    to    each    lube. 
The   rack   with   the    lubes   was   placed   in   a 
water-bath   at   ;,S°  f"-   '"r  -i    half-hour,    then 
transferred    to    old    water    for    3    minutes. 
Sutficient    i    50  N   iodine  solution  was  added 
droji  by  drop  in  amounts  -ufficient  to  elicit  a 
permanent  color.    The  occurrence  of  blue  or 
violet  siunvs  incomplete  digestion,  while  the 
last  tube  without  the  violet  color  indicates  the 
diastatic  activity  of   the  urine  and   from  it 
is  calculated,     the  diastatic  activity  is  ex- 
pressed by  (/  x"°  which  represents  the  number 
ofccm.ofo.i  per  cent  >tarch  solution  capable 
of  being  digested  at  .;S'^  (".  in  .^^c  minute-  by  i 
ccm.  of  the  urine  a>  originally  diluted. 

The  urea  (ontent  <if  the  twenty-four  hour 
specimens  of  urine  \va-  determined  liy  the 
Doremus  arM  the  Mar-hall-  method-,  the 
results  of  1  ,:v  h  being  given 

Tlf  ]iriieiple  oi"  M.irshall'-  method  ton 
sists  in  the  conver-ion  of  the  urea  into  am- 
monium carlxmate  by  means  of  an  enzyme, 
urease,  jire-enl  in  an  extract  of  the  soy  bean, 
and  the  titration  with  st.mdard  hydrochloric 
acid  and  methyi  or.inge.  "Two  5  ccm.  portions 
of  urine  are  niea-ureri  into  'lasks  of  Joo-^00 

'  l.i  .ippoar  shortly. 
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ccm.  capacity  and  diluted  with  distilled  water 
toabout loo-iijccm.  Twoccni. of theenzyme 
.solution  are  added  to  one  flask,  a  few  drops  of 
toluol  to  each  and  the  solutions  allowed  to 
remain,  well  -toppered,  at  room  temperature 
over  night.  The  lluid  in  each  llask  is  titrated 
with  0.1  XHCl  and  methyl  orange.  The 
amount  of  hydrochloric  acid  reciuired  for 
neutrali/.ation  of  the  content>  of  the  tlask 
containing  the  urine  and  enzyme  solution  less 
the  amount  reciuired  for  neutralization  of 
5  ccm.  urine  alone  and  :  ccm.  enzyme  solution 
alone  corresponds  to  the  urea  originally  pres- 
ent in  the  urine.  This  value  multiplied  by  0.6 
gives  the  number  of  grams  of  urea  per  liter  of 
urine. 

The  freezing  point  of  serum  was  made  in 
the  ordinary  way,  utiHzing  the  Beckmann  ap- 
])aratus,  25  to  50  ccm.  of  blood  usually 
l)eing  taken  from  the  [lalient. 

The  blood  urea  wa^  determineil  according 
to  Marshall"-  method  '  which  is  as  follows: 
Twd  equal  portions  of  the  serum  (,^  ccm.  or  5 
ccm.)  are  measured  into  two  small  test  tubes,  i 
ccm. of  theenzyme  solutionadded  toone, toluol 
to  each,  and  the  tubes  allowed  to  remain  over 
night .  The  contents  of  each  tube  are  washed 
into  tall  cylinders,  alcohol  and  sodium  car- 
bcjiiate  added,  and  the  ammonia  removed  by 
means  of  a  strong  air  current.  The  ammonia 
is  collected  in  tlasks  containing  25  ccm.  N/5C 
hydrochloric  acid.  When  all  the  ammonia 
has  been  driven  over,  the  excess  of  acid  in  the 
tlasks  is  titrated  with  N'/.So  sodium  hydroxide 
and  so<lium  alizarin  sulphonate.  The  amount 
of  hydrochloric  acid  required  to  neutrahze 
the  ammonia  from  the  serum  and  enzyme  so- 
lution lo-  the  amount  requiri'd  for  the  am- 
monia from  the  serum  alone  represents  the 
urea  i^resent  in  the  amount  of  serum  taken. 

niK    KF.St'I.rs    OliT.MNEl) 

111  the  following  table  are  presented  data 
rehiting  to  4.^  case-,  in  the  majority  of  which 
a  combination  of  all  of  the  tests  mentioned 
ha-  been  utilized  The  cases  for  the  most 
part  exhibited  \aryint;  degrees  of  urinary 
obstruction. 

Our  earlier  views  in  regard  to  the  value  of 
the  phthalein  test  in  this  type  of  case  require 

'  I'o  .ippcir  in  :in  f.uU'  n^  nlK-i  of  J.mrii.il  Bioloeii.il  Chemistry 
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no  ri,\i?i<in.  As  ;in  index  of  the  total  renal 
function  it  has  proven  uniformly  accurate  and 
reliable. 

The  lacto>e  test  lia>  lict-n  emplosed  in  22 
cases.  In  all  of  the  earlier  cases  the  urine 
was  collected  for  4  hours  and  each  2  hours 
thereafter  up  to  i .?  hours  followin;^  Schlayer's 
techni(|Ue.  In  only  twcj  cases,  Xos.  8  and  35. 
was  a  llo^itive  test  for  suj:;ar  obtained.  In 
No.  0,  a  ca>e  of  tabe-,  with  200  ccm.  roidual 
urini',  the  phthalein  showed  practically  a 
normal  renal  function,  while  clinical  hndings 
showed  no  e\idence  (if  renal  (li>ease.  IIow- 
vwr.  no  lactose  wa,--  obtained  in  this  case, 
in  Case  10.  with  hypertro])hied  prostate  and 
normal  renal  function  as  indicated  by  phtha- 
lein. no  lacto>e  was  excreted.  This  patient 
\va-  in  liood  clinical  condition,  and  successful 
pnwtatecloni\  was  performed.  In  four  later 
la-r^  in  which  followinj,'  the  lactose  injection 
ihe  urine  was  collected  at  hourly  intervals,  a 
Iraie  of  hu  to>e  wa-^  obtained  in  some  of  the 
pirind-.  The  renal  function  in  these  cases 
\va-  mf)re  inip.ured  than  in  many  of  the 
earlier  one>  in  whi(  h  the  hrst  collection  was 
for  4  hour,-.  It  is  not  imjtrobable  that  if  the 
urine  iiad  been  collected  at  hourly  intervals  in 
ilH>e  earlier  cases,  a  positive  test  might  have 
been  olitained  in  some  of  the  hourly  specimens 
in  many  of  the  cases  which  .showed  a  negative 
linding  with  the  technique  employed.  In  two 
of  the  four  cases  mentioned  above  vhe  excre- 
tion was  (omjilete  within  4  hours.  One  of 
these,  howe\er,  had  a  se\'ere  grade  of  renal 
in\dlven)ent. 

The  majorily  of  tlie  patients  in  this  group 
were  on  forced  water  and  excreted  large 
quantities  of  urine.  Marked  dilution  result- 
ing from  this  jjolyuria  may  help  to  explain  the 
failure  to  delect  lactose  where  traces  only 
were  excreted.  The  failure  on  the  jiart  of 
lactose  to  apjiear  in  the  urine  is  in  keeping 
with  our  earlier  experiences  with  phloridzin  in 
this  type  of  renal  disease.  Phloridzin  was 
used  in  eight  patients  suffering  from  renal 
changes  secondary  to  prostate  hypertrophy 
but  in  not  a  single  instance  was  sugar  re- 
covered. l'"urther  obscrxations  were  there- 
fore not  made. 

The  lactose  test  in  this  type  of  case  has 
proven  of  but  little  value  from  a  diagnostic 


standpoint,   and   of   no   \alue   in   relation   to 
j)rognosis. 

Twenty-seven  dia-ta-e  e-timalions  were 
made  in  24  cases.  We  ha\e  consideri'd  the 
normal  diastatic  aiti\ity  "f  the  diluted  urine 
as  (i  30"°  =  5.0. 

In  some  cases  with  -e\ere  renal  damage,  the 
diastase  content  wa>  normal.  .\  striking 
example  of  this  i-  ('a~e  s-  '"  which  the 
[ihthalein  and  the  clinical  condition  indicated 
severe  renal  impairment.  The  diastase  \-alue 
was  d5J-°=io.  This  patient  died  of  h:emor- 
rhage  following  {jrostatectoniy,  and  at  au- 
toj)- v  a  well  marked  chronic  dilluse  nephritis 
with  chronic  bilateral  pyelonephritis  and  a 
moderate  grade  of  hydronephrosis  was  dis- 
covered. One  kidney  was  one-fourth  the 
size  of  the  other,  the  larger  kidney  weighing 
170  grams.  The  character  of  the  lesions  was 
similar  in  both  kidneys.  On  the  other  hand, 
in  another  case.  Case  18,  in  slight  hematuria 
with  advanced  double  polycystic  disease  of 
the  kidneys,  with  a  blood  ])re^^ure  of  over  200 
mm.,  a  trace  of  i)hthaiein  in  two  hours,  and  a 
freezing  point  of  -.70^,  the  diastase  was  only 
slightly  reduced  being  djc'  =  3-3-  '^'^'^  P''^ 
tient  "died  a  few  weeks  after  leaving  the 
hospital,  without  thi'  ca'se  of  death  being 
ascertained. 

In  Case  33  in  which  the  jihthalein  and 
clinical  lintlings  showed  oidy  slight  renal  im- 
pairment, the  diastase  wa>  markedly  de- 
creased, ti  50-.  =  1.7. 

In  the  majority  of  instances  of  disease  a 
■  lecreased  dia.-tatic  activity  is  present,  but  no 
constant  or  delinite  relationship  between  the 
d'astatic  activity  and  the  true  renal  function 
as  shown  by  phthalein  and  c  linical  luidings 
e.\ists.  Where,  however,  a  comi)lete  absence 
of  diastase  in  the  urine  occur-,  it  apparently 
indicates  a  bad  progno-is.  Two  cases,  Nos. 
7  and  43,  with  severe  renal  impairment  as 
shown  by  excretory  tests  anil  the  pre.-ence  of 
marked  cumulati\e  phenomena,  -bowed  no 
diastase,  and  death  occurred  within  two 
weeks  in  Case  43  and  within  one  month  in  the 
other.  Autopsies  were  obtained  in  each  of 
these  cases  and  revealed  advanced  renal  dis- 
ease. 

Urea  estimatii)ns  of  the  twenty-four  hour 
outi)Ul    were    made    in    twenty-two    cases. 
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Tlux'  ,L:i\f  inloriiKitior.  nt  Init  liulr  vaku- 
I'atii'iits  with  \ctv  low  ri'iial  I'liiu  lion  and  ad- 
\ancc'<i  (li^t'aM-  friHivicntly  cxcrrtc  iar.i;er 
amounts  than  tho.-c  in  ;^oO(l  ilinical  condition 
and  with  edmiKiralivcly  tiood  renal  function 
WhiM),  however,  there  i^  a  per>isU'ntly  very 
low  urea  elimination,  it  indicate--  a  M-vere 
^rade  of  renal  di-turhance. 

In  utilizing  the  >econd  firoup  of  te>t>,  vi/.., 
le-t-  of  retention,  a  consideration  of  what  i- 
to  i)e  ancpted  a>  the  normal  limit  seems  ad- 
\i-al)le.  Althouf^'h  Folin  and  Denis'  accept 
o.jS  j?m.  urea  per  liter  a>  the  normal,  where  no 
dietary  control  i>  exerci-ed  in  health  or  in 
man\  di^ea^e>  without  rei n^nizahle  renal 
chaM,i;es  much  hiiilur  \alue-  are  encountered. 
From  our  observation-  it  >eem>  advisable  to 
place  the  limit  of  normal  at  0.55  lor  urea,  and 
0.50  '4m-.  per  L.  total  incoagulable  \  and 
-.()0  for  the  free/inu'  point.  hAidences  (jf 
retention  L're.iter  than  thi--  aie  relerred  to  as 
cumulative  iihelionien.i. 

Cryoscojiy  ha-  been  enijiloved  in  ,-;4  lax-, 
4:^  determinations  ha\  in.u  bein.i,'  made.    \'aria 
tion-  from     0.4S  to  -0.71   were  encountered. 
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dcili   ha-  berii 
Irec/.'iiL'  jioiht.      in   ihi 


in-lan(e    e.\icpt     one    a     normal 

--01  iated  with  a  normal 

No.    i.1.  c  wa- 

rmal, 

he  urea  wa-  clo-e 


in     e\(r\ 
l)hthalciii 

■/.'llL    ,       

-o.oi    with  .1    phthalrin    practicallv    nt 

4S  |)er  cent  for   1   h<inr. 

til  the  hiu'her  linut   of  normal.  0.47  urn.   iier 

liter 

'I  he  hi;L;he-t  5  1  o  .\S '  occurred  in  ,1  man 
who  wa-  beinj,'  tontinuou-ly  fori  ed  to  drink 
larfie  i|uanlitii-  of  w.it.r. 

Nine  ca-e-  showed  lunml.itiv.  phenomena 
in  that  they  had  a  i  lower  than  -0.(0.  V.k- 
ce|>t  ill  the  (a-e.  Nu.  ;i,  already  mentioned, 
renal  funttion  wa-  -eriou>ly  invoUcd  in  each 
instance,  as  indiwil( d  by  phthalein  and  the 
j^eiieral  e  linii  al  <  ondilion. 

A  decrea-e  in  |ihlh,diin  output  of  -erious 
import  ma\  be  a--oii,ited  with  .1  normal  i5 
In  .1  LToiip  oi  .)  (a-e>,  No>.  5.  J  J,  v^.  and  4-;,  a 
tract  or  le--  ih.in  10  i)er  ttiit  phthalein  wa- 
excreted  in  .'  hours,  but  tin  freeziii;^  jxHiits 
were  normal.  These  (.i-is  were  all  seriously 
ill  clinicallv  .md  in  the  oidy  two  cases,  38  ami 
4^  ill  wliii  h  blood  urea  wa- tietermined,  it  was 
found  to  be  abnormally  hit;h,  .'17  and   i.so 
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1^111-.  [irr  1,.  rL'>|)<.'Lli\cly.  kip.  Ulioii  oi  R^ts 
5  days  latiT  showed  in  ("asi'  4j  a  o  o.()6  and 
a  urea  2.04  f;m.  jkt  L.  This  ]>alien'  died  in 
ura'mia,  wliile  in  the  olher  ease  operation  was 
reluseil  and  the  jjatient  ^enl  lioine  on  aecount 
of  his  i)oor  jj;eneral  eondition. 

Blood  urea  was  determined  in  '  j  cases.  In 
evcrv  instance  in  wliieh  the  i)hthalein  was 
high  the  iilood  ui\a  wa.--  normal.  Abnormal- 
ly hi;^h  urea  eimtenl  wa>  encountered  in  four 
instances  only,  (.'ases  7.  :;,  ,^8,  and  43,  in  all  of 
which  the  ]>hliialeiii  ua>  low.  In  Cases  38 
and  43,  urea  wa~  a  better  index  to  the  renal 
condition  than  the  cryoscopy,  which,  as  has 
been  ])ointed  out,  gave  normal  values.  It 
would  therefore  appear  thai  the  urea  may 
alTord  indications  of  cumulati^■e  phenomeiiii 
earlier  tluui  the  cryoscopy. 

In  no  instance  was  a  normal  blood  urea 
associated  with  markedly  decreased  phtha- 
lein.  Case  37.  liowcNcr,  with  ?j  ]ier  lent 
phlha'ein  for  2  hours  showed  0.35  ^'m>.  urc-a 
[ler  I,.,  while  the  5  was  -o.<n. 

l''rom  a  consideration  of  these  data  it  a]H 
pears  tiiat  our  jireviou^  claims  in  relation  to 
llie  \ahie  of  ]ihthalein  were  well  founded. 
The  phthalein  undoubtedly  alTords  the  truest 
index  of  the  ftmctional  capacity  of  the  kidney 
in  this  grouj)  oi  cases.  In  no  instance  was 
its  Ihulings  incompatible  with  the  clinital 
condition  an<l  ^ub?e(|u,'nt  history.  Corrob 
orati\e  e\idence  oni\  w.i--  adduced  Irom  the 
employment  of  the  otiier  te^ts,  |i,irtii  ularly 
\'aln.able  in  lhi>  coiuiection  being  the  prc'-ein  e 


of  cuniulali\e  phenomena.  In  >e\eral  in- 
stances, however,  the  tests  of  retention  failed 
to  indicate  the  serious  nature  of  the  renal 
change,  so  that  the  tindings  of  tlr.'se  tests 
can  only  be  con>idered  of  great  \alue  when 
marked  retention  is  indicated.  The  almost 
constant  suppression  of  lactose  in  these  cases, 
although  rendering  the  test  useless,  is  an 
interesting  phenomena.  From  the  stand 
point     of  'anation.    this     is    worthy    of 

inxestigatio.  .  L'rinar\-  diastase  and  urtw 
are  of  abou  cijual  value  and  are  ',mrelial)le 
indict's  to  riii,d  functional  cajjacit}'  generally, 
but  wliere\ery  low\alucs  arepersist'iitly  iiu'i- 
cated  they  ha\e  some  |)rognostic  signilicance. 
Cunudati\e  ])henomena  do  not  occur  in 
the  presence  of  good  renal  functional  capacity, 
and  consequently  tlie  tests  are  uimecessary 
where  the  ])hthalein  is  normal.  They  do  not 
oicur  constantly  or  early  in  presence  of  even 
markiMJ  renal  involvement,  and  consequently 
would  prove  misleading  in  a  certain  propor- 
tion of  cases  with  phthalein  not  employed. 
J'ositive  cumulative  phenomena,  howexir,  are 
of  the  greatest  prognostic  signilicance. 

CO.N'CLUSIONS 

To  detect  the  functional  imiiairment  asso- 
ciated with  the  renal  changes  cou'^eijuenl 
upon  obstruction  in  the  lower  urinary  tract 
the  i)hthalein  al'fords  an  indispensable  index 
to  the  true  renal  condition.  Nothing  ix'yond 
( orroborative  evidence  is  to  be  obtained  from 
the  employment  of  o'her  functional  tests. 


